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[57] ABSTRACT

A hemostasis valve membrane for use with a catheter
introducer having a cover and a frame is disclosed. The
valve membrane is inserted between the cover and the
frame of the catheter introducer body. The valve mem-
brane is a disc made of a soft elastic material. The disc
has opposed faces, at least one of which has a concave
shape extending into the disc. A plurality of slits extend
into the disc from the faces so that slits extending into
the disc from one face do not touch slits extending into
the disc from the opposed face. A needle hole connects
the slits extending into the disc from one face with the
slits extending into the disc from the opposed face.

17 Claims, 3 Drawing Sheets
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VALVE MEMBRANE FOR A CATHETER
INTRODUCER HEMOSTATIC VALVE

BACKGROUND OF THE INVENTION

i. Field of the Invention

The present invention concerns a catheter introducer
hemostatic valve which is utilized for diagnoses and
treatments by means of blood vein imaging.

2. Description of the Related Art

A catheter introducer has heretofore been utilized as
a tool for inserting a blood vein imaging catheter into a
blood vein. FIG. 5§ shows a profile view of said catheter
introducer. In the FIGURE, (1) is a blood vein, (2) 1s an
incision, (3) is a catheter introducer, (5) is its sheath, (6)
is its director, (7) is a guide wire, and, (8) 1s a catheter.

During surgery, the skin in the vicinity of the objec-
tive blood vein (1) is cut, and as a result, the incision (2)
is formed. After a hollow needle (not indicated in the
FIGURE), into which an inner needle (not indicated in
the FIGURE) has been inserted, has been introduced
into the blood vein (1) via the incision (2), the inner
needle is removed. After the guide wire (7) has been
inserted into the hollow needle, the hollow needle 1s
removed in such a way that only the guide wire wiil
remain. Subsequently, the catheter introducer (8), into
which the director (6) has been inserted, is inserted into
the blood vein (1) by using the guide wire (7) as a guide.

After the sheath (5) of the catheter introducer has been

inserted into the blood vein (1), the director (6) and the
guide wire (7) are removed. After the catheter (8) has
subsequently been inserted into the sheath (§), the front
end of the catheter is guided into the blood vein (1), and
as a result, the insertion of the catheter (8) into the blood
vein (1) is completed.

During the aforementioned process whereby the
catheter (8) is inserted into the blood vein (1), the fol-
lowing problem is observed. For example, if the cathe-
ter introducer (3) is inserted into the blood vein (1), if
the director (6) and guide wire (7) are removed while
the sheath (5) remains in the blood vein (1), and if the
catheter (8) is inserted into the catheter introducer (3)
and then guided to the blood vein (1), the blood 1n the
blood vein (1) may leak from the catheter introducer (3)
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as a result of a back flow. To prevent this, a hemostatic 45

valve is attached to the catheter introducer mainframe
4).

FI1G. 6 shows an example of conventional hemostatic
valves. In FIG. 6, (a) shows a cross-sectional view of
the mainframe, whereas (b) shows an oblique view of
the hemostatic valve. The hemostatic valve is obtained
by inserting a laminate consisting of the valve mem-
brane (9), which possesses the small hole (9a) at the
center, and the valve membrane (10), which possesses
the Y-shaped slit (10a) at the center, into a gap between
the lid (4a) and cylindrical frame (4b) of the mainframe
(4). Both the valve membranes (9) and (10) are com-
posed of an elastic material, and since the small hole (9a)
and the slit (10ag) are present at the center, the valve
membranes (9) and (10) are elastically gravitated
toward the outer circumferences of the guide wire (7)
and catheter (8) when the guide wire (7) and catheter
(8) are transmitted through the valve membranes (9)
and (10). As a result, the leakage of blood within the
mainframe (4) can be prevented, and when the guide
wire (7) and catheter (8) are removed, the slit (10a) of
the valve membrane (10) is contiguously attached, and
as in the aforementioned case, the leakage of blood
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the mainframe (4) can be prevented. The hemostatic
valve of a catheter introducer serves the aforemen-
tioned functions.

In addition to the embodiment of a valve membrane
for a catheter introducer hemostatic valve obtained by
laminating multiple valve membranes shown in FIG. 6,
it is also possible to Jaminate three valve membranes
(11), (12), and (13), which possess the slit (llg), small
hole (124), and the U-shaped channel (13q), respectively
(see F1G. 7).

Instead of laminating multiple valve membranes for
constituting a catheter introducer hemostatic valve, as
in the aforementioned case, there have been many cases
in recent years where the functions of multiple valve
membranes are assumed by a single valve membrane.
Such an example is shown in FIGS. 8 and 9. In the
FIGURE, (a) shows an oblique view, and (b) shows a
cross-sectional view of the A—A segment. In the valve
membrane (14) shown in FIG. 8, the basin-shaped de-
pression (14q) is formed on one surface, whereas the slit
(16) is formed on the other surface, and the center of the
depression (14a) and the center of the sht (14b) are
linked via the small hole (14¢). In the valve membrane
(15) shown in FIG. 9, linear slits (15a2) and (15b), which
perpendicularly intersect one another, are formed on
both surfaces. Thus, various structures have been pro-
posed for catheter introducer hemostatic valves.

As has been mentioned above, various types of cathe-

ter introducer hemostatic valves have been proposed.

The following are necessary conditions for hemostatic
valves: (1) there may be no leakage of blood, etc. even
when a small-diameter guide wire is transmitted; (2) a
large-diameter director or catheter must be smoothly
inserted and retracted without resistance; (3) there may
be no leakage even in a state where nothing has been
inserted. |

The aforementioned hemostatic valves obtained by
laminating multiple valve membranes somewhat satisty
the aforementioned conditions. When a large-diameter
cylinder is repeatedly inserted and retracted, however,
the valve begins to fail to fit tightly, and when the cylin-
der is removed, leakage may be observed. If the thick-
ness of the valve membrane is enlarged in order to
prevent said leakage, the leakage can be reduced, but
since the inserting resistance increases, the operation
becomes difficult.

In the integrated valves shown in FIGS. 8 and 9,
some improvements are made as compared with the
laminated valves. When a guide wire is quickly inserted
and retracted, however, leakage tends to occur, and it 1s
difficult to sufficiently lower the insertion resistance of
a large-diameter cylinder. In particular, when a small-
diameter guide wire is inserted into the valve membrane
shown in FIG. 9, the presence of the slit intersection in
the middle, which tightens the guide wire, 1s more ad-
vantageous as compared with a valve which possesses a -
slit which is open to both surfaces. Even in this case,
however the gap (16) is produced, as FIG. 9 (¢) indi-
cates, and leakage is inevitable.

SUMMARY OF THE INVENTION

The present invention, which has been proposed in
response to the aforementioned problems inherent in

‘conventional devices, is a valve membrane for a cathe-

ter introducer hemostatic valve which is capable of
preventing blood leakage completely and which re-
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mains lubricated when a catheter, etc. are inserted or
retracted.

In order to achieve the aforementioned objective, the
present invention provides a valve membrane for a
catheter introducer hemostatic valve obtained by insert-
ing a valve membrane into a gap between the lid and
cylindrical frame of a catheter introducer mainframe.
The valve membrane is characterized by a disc shape
consisting of a soft and elastic material; a first slit is
formed on the surface which passes the central axis of
the valve membrane and , which is open to only one
surface of the valve membrane; a second slit is formed
on the opposite surface which is characterized by a
depth that will not be contacted with the first slit, which
passes the central axis of the valve membrane, and
which 1s open to the opposite surface; and, a small hole
formed at the middie of the valve membrane, the diame-
ter of which is slightly smaller than the diameter of a
guide wire and which links the centers of said two slits.

With the invention, the following excellent effects are
attained: (1) The leakage of blood, which is produced as
a result of a back flow into the mainframe of a catheter
introducer, can be prevented during the insertion and
retraction of a guide wire or catheter; and, (2) the guide
wire or catheter can be smoothly inserted or retracted.

If a small-diameter guide wire is transmitted through
the center of the aforementioned hemostatic valve, the
guide wire is inserted into the slit and small hole which
have been formed on the hemostatic valve membrane.
The diameter of the small hole is slightly smaller than
the diameter of the guide wire. If the diameter and
length of the small hole are properly selected and if an
appropriate valve material is selected, not only small-
diameter guide wires but also large-diameter catheters
can be inserted into the hemostatic valve.

The soft and elastic material constituting the valve
presses the outer circumference of a cylinder (e.g.,
guide wire, etc.) inserted into the small hole, and as a
result, the leakage of blood, etc. can be prevented. Since
valve slit-forming segments are present on both sides of
the small hole, the hemostatic valve exhibits a suffi-
ciently high pressure resistance even if the length of the
small hole 1s somewhat reduced and if the hardness of
the valve membrane material is lowered.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 pertains to a valve membrane for a catheter
introducer in one embodiment of the present invention
where (a) shows an oblique view and (b) shows a cross-
sectional view of the A—A segment.

FIGS. 2, 3 and 4 pertain to other embodiments of the

invention where in each FIG. (a) shows an oblique view
and (b) shows a cross-sectional view of the A—A seg-
ment.

FIG. 5 (a) shows a profile view of a catheter introdu-
cer 1n a case where a director equipped with a guide
wire 1s inserted. FIG. 5 (b) shows a profile view of the
catheter introducer in a case where a catheter is in-
serted.

F1G. 6 pertains to a conventional catheter introducer
where (a) shows a cross-sectional view of the main-
frame and (b) shows an oblique view of the hemostatic
valve. _

FIGS. 7, 8 and 9 show oblique or cross-sectional
views of a conventional valve membrane.
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DETAILED DESCRIPTION OF THE
INVENTION

In the FIGURES, the reference numbers denote the
following: (1): blood vein; (3): catheter introducer; (7):
guide wire; (8): catheter; (20), (21), (22), and (23): valve
membranes; (20a), (200), (21a), (21b), (22a), (22b), (23a),
and (23b): slits; (20c¢), (21¢), (22¢), and (32¢): small holes;
(24) basin-shaped depression.

In the FIGURES, identical notations signify identical
or equivalent components.

As the FIGURES indicate, the valve membrane (20)
for the catheter introducer hemostatic valve is shaped in
the form of a disc by using a soft and elastic material. In
the embodiment of FIG. 1, a pair of linear slits (20a@) and
(20)) are formed on both surfaces of the disc. Slits (20q)
and (20b) are opened to their respective surface alone,
which pass the central axis of the valve membrane, and
which are characterized by depths which prevent mu-
tual contacts. A small hole or needle hole (20¢) which
links the centers of the slits (20q) and (205) is located in
the middle of the valve membrane (20).

Synthetic rubbers, etc. can be utilized as the soft and
elastic material constituting the valve membrane (20).
The diameter of the small hole (20¢) is slightly smaller
than the diameter of the guide wire (7). Its length is
optimized in consideration of the catheter introducer
specifications.

The aforementioned valve membrane (20) is inserted
into a gap between the lid (4q) and cylindrical frame
(4b) of the catheter introducer mainframe (4), and as a
resuit, a hemostatic valve is formed. If the guide wire
(7) 1s inserted into the middle of the hemostatic valve,
the guide wire (7) is transmitted through the slit (20a),
small hole (20¢), and slit (205) of the valve membrane
(20). In such a case, the wire (7) is transmitted through
the small hole (20c), which is characterized by a diame-
ter smaller than the wire diameter. As a result, the small
hole (20c¢) 1s elastically deformed, and the outer circum-
ference of the wire (7) is pressed by the valve mem-
brane. Since the slits of the valve membrane (20) press
the small hole (20¢) from both sides, the leakage of
blood in the mainframe (4) can be prevented. If the
diameter and length of the small hole and the material
and hardness of the valve membrane (20) are , properly
selected, the catheter (8), which is characterized by a
diameter larger than that of the guide wire (7), can also
be 1nserted. At the same time, the blood leakage can be
prevented.

The slit and small hole configurations on the valve
membrane (20) are 1n no way restricted to those shown
in the embodiment of FIG. 1, and other structures can
be utilized. FIGS. 2 through 4 pertain to other embodi-
ments of the valve membrane where (a) shows an
oblique view and (b) shows a cross-sectional view of the
A—A segment. The valve membrane (21) of FIG. 2 is
characterized by a structure wherein slits (21a) and
(215), which are formed on each surface, are configured
in the form of a “cross” which intersects the center of
the plane, and two slits are configured in opposition to
one another.

In FIG. 3, the aforementioned two cross—shaped slits
are configured without opposition.

F1G. 4 pertains to an embodiment where a basin-
shaped or concave depression (24) is formed on one
surface of the valve membrane (23). Linear slit (23q) is
formed on the basin-shaped or concave surface and slit
(23b) 1s formed on the surface opposite the basin-shaped
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- or concave surface. Small hole (23¢) 1s formed which
links the centers of the slits (23¢) and (23b).

We claim:

1. A hemostasis valve membrane for use with a cathe-
ter introducer having a cover and a frame, said valve 5
membrane for inserting between the cover and frame of
the catheter introducer body, said valve membrane
comprising:

a disc made of a soft elastic material, said disc having

a central axis, said disc having opposed first and 10
second faces, said first face having a concave shape
extending into said disc: |

a first slit extending into said disc from said first face;

a second slit extending into said disc from said second
face so that said second slit does not touch said first 13
slit; and,

wherein said disc has a needle hole connecting said
first and second slits, said needle hole having a
smaller diameter than the object to be placed
through said needle hole. |

2. The valve membrane of claim 1 wherein said sec-
ond face is planar.

3. The valve membrane of claim 1 wherein said first
slit 1s perpendicular to said first face.

4. The valve membrane of claim 1 wherein said sec-
ond slit 1s perpendicular to said second face.

5. The valve membrane of claim 1 wherein said first
slit passes through the center axis of said disc.

6. The valve membrane of claim 1 wherein said sec-
ond slit passes through said center axis of said disc.

7. The valve membrane of claim 1 wherein said sec-
ond face has a concave shape extending into said disc.

8. The valve membrane of claim 1 further comprising
a third slit extending into said disc from said first face so 35
that said third slit does not intersect said second slit and
‘wherein said third slit intersects said first slit at said
needle hole.

9. The valve membrane of claim 1 further comprising
a third slit extending into said disc from said second face 4

so that said third slit does not intersect said first slit and
wherein said third slit intersects said second slit at said
needle hole.

10. The valve membrane of claim 1 further compris-
Ing: 45
a third slit extending into said disc from said first face
so that said third slit does not intersect said second
slit and wherein said third slit intersects said first

slit at said needle hole; and,

a fourth slit extending into said disc from said second 5
face so that said fourth slit does not intersect said
first or third slits, and wherein said fourth slit inter-
sects said second slit at said needle hole.

11. The valve membrane of claim 10 wherein said
first and third slits are aligned with said second and 55
fourth slits.

12. The valve membrane of claim 1 further compris-
ing a third slit extending into said disc from said first
face so that said third slit does not intersect said second
slit and wherein said third slit intersects said first slit at 60
said needle hole.

13. The valve membrane of claim 12 wherein none of
said slits are aligned.
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14. A hemostasis valve membrane for use with a
catheter introducer, having a cover and a frame, said
valve membrane for inserting between the cover and
frame of the catheter introducer body, said valve mem-
brane comprising:

a disc made of a soft elastic material, said disc having

a central axis, said disc having opposed first and
second faces;

a first slit extending into said disc from said first face;

a second shit extending into said disc from said second
face so that said second slit does not touch said first
slit;

wherein said disc has a needle hole connecting said
first and second slits, said needle hole having a
smaller diameter than the object to be placed
through said needle hole;

a third shit extending into said disc from said first face
so that said third slit does not intersect said second
slit and wherein said third slit intersects said first
slit at said needle hole; and,

a fourth slit extending into said disc from said second

face so that said fourth slit does not intersect said
first or third slits, and wherein said fourth slit inter-
sects said second slit at said needle hole.

15. The valve membrane of claim 14 wherein said
first face has a concave shape extending into said disc.

16. The valve membrane of claim 14 wherein said
first and third slits are aligned with said second and
fourth slits.

17. A hemostasis valve membrane for use with a
catheter introducer having a cover and a frame, said
valve membrane for inserting between the cover and
frame of the catheter introducer body, said valve mem-
brane comprising:

a disc made of a soft elastic material, said disc having

a central axis, said disc having opposed first and
second faces, said first face having a concave shape
extending 1nto said disc, said second face being
planar;

a first slit extending into said disc from said first face

perpendicular to said first face, said first slit passing
through said central axis of said disc;

a second slit extending into said disc from said second
face so that said second slit does not touch said first
slit, said second slit being perpendicular to said
second face, said second slit passing through said
central axis of said disc;

wherein said disc has a needle hole connecting said
first and second slits along said central axis of said
disc, said needle hole having a smaller diameter
than the object to be placed through said needle
hole;

a third slit extending into said disc from said first face
perpendicular to said first face so that said third slit
does not intersect said second slit and wherein said
third slit intersects said first slit at said needle hole;
and, -

a fourth slit extending into said disc from said second
face perpendicular to said second face so that said
fourth slit does not intersect said first or third slits,
and wherein said fourth slit intersects said second

slit at said needle hole.
1 % ¥ % x
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